Introduction
Triangulation of a point set or a polyhedron is an important problem with applications for finite element simulations in CAD/CAM. Though a number of algorithms exist for triangulating a point set or a polyhedron in two and three dimensions [1, 6, 11, 13] , few of them address the problem of guaranteeing the shape of the triangular elements. To reduce ill-conditioning as well as discretization error, finite element methods require triangular meshes of bounded aspect ratio [2, 12] . By aspect ratio of triangles or tetrahedral, one may consider the ratio of the radii of the circumscribing circle to that of inscribing circle (spheres in case of tetrahedral).
In 2D, there are basically two approaches known so far to produce guaranteed quality triangulations. The first approach, based on Constrained
Delaunay
Triangulations, was first suggested by Chew [7] . He guarantees that all triangles produced in the final tri-*Supported in part by AR.O Contract DAAG29-8$CO018
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angulation have angles between 30°and 120°. In
[8], we improved this algorithm with minor modifications to guarantee the boundary triangles to have better angle bounds.
There is another approach based on Grid Overlaying which was first used by Baker, Grosse, and Raferty in [3] to produce a non-obtuse triangulation of a polygon.
In [8] , we proposed a simpler method based on this grid approach to triangulate a polygon with good angles.
Recently, in Figure  3 ). We present an
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Figure 3: Category(iii) tetrahedral algorithm that triangulates the convex hull of a three dimensional point set with the guarantee that type(i) through t ype(iv) tetrahedral are not generated.
2D Algorithm
The core of the algorithm presented in this paper consists of the Delaunay triangulation which is the straight line dual of the Voronoi diagram.
In two dimensions, the circumscribing circle of a triangle in the Proof Consider the circle c as shown in Figure 4 with the nearest pole pl. Let a, b be the centers of s and c respectively.
Obviously, 1~1 < (R -d).
Consider the right angled triangle Aabt where t is a point on the circle c. Since the radius of c is less than r, we have 1~] < r. Hence, @?21 = R2 = l@2+l~12 <
We assume P2 We have 1~1 < =, An algorithm that achieves good triangulations directly of nonconvex polyhedra is more practical.
Though, in our algorithm we avoided type(i) through type(iv) tetrahedral, we could not avoid some special type of slivers i.e., type(v) tetrahedral. Our immediate goal is to find a new method or modify this algorithm so that we can avoid these slivers too. The difficulty with the avoidance of these slivers comes from the fact that an upper bound on the radius of circumscribing sphere and a lower bound on lengths oft he edges of a tetrahedron do not prohibit it to be a type(v) tetrahedron.
A lower bound on the radius of the inscribing sphere together with an upper bound on the radius of the circumscribing sphere of a tetrahedron avoids such tetrahedral.
But, currently we are unable to achieve both these bounds simultaneously.
